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Pipistrellus rueppelli (Fischer, 1829) — Pipistrelle de Riippel

Le 19 avril 1985, parmi trois Pipistrellus kubli (deux femelles et un male), une femelle de
cette espece était capturée au filet au-dessus d’un bras mort de 'oued Ziz, 3 Aoufouss
(Tafilalt). Cette magnifique Pipistrelle se distingue d’emblée des autres représentants de
son genre par la coloration de son pelage (poils du dos gris argentés, face inférieure blanc
créme) et par la forme de ses incisives internes supérieures qui sont profondément bifides
(HaymanN et Hirt 1971). La peau du visage et des oreilles est d’un brun trés foncé,
presque noire; les membranes alaires sont également gris-brun sombre. Les principales
mensurations de cet animal sont les suivantes: avant-bras = 32.4 mm; 4éme doigt = 50.3
mm; 5¢éme doigt = 43.6 mm. Ce chiroptére est le seul représentant du sous-genre
Scotozous, Dobson 1875, vivant sur le continent africain. La découverte de cette chauve-
souris apporte un complément a I’étude des chiroptéres de cette région qui est une zone de
transition entre domaines paléarctique et saharien (AULAGNIER et DESTRE 1985), mais aussi
a la connaissance de la faune marocaine avec une vingt-sixiéme espéce de chauve-souris.

Apres vérification, il s’avére que la Smithsonian Institution a également collecté un
spécimen de P. rueppelli dans les environs de Foum Zguid, le 10 mars 1970 (femelle -
0470693), au cours de sa gigantesque campagne de prospection 1969-1972; cette observa-
tion est uniquement mentionnée dans le registre des collections de cet organisme. La
capture filali constitue donc la seconde mention au Maroc pour cette espéce d’origine
africaine qui parait rare au nord du Sahara.

Discussion

Outre leur relative rareté, un trait commun 2 ces trois espéces est leur large répartition
africaine qui les oppose aux autres chauves-souris qui peuplent le Maroc et qui sont
paléarctiques pour la plupart, sahariennes pour les formes localisées dans les zones les plus
méridionales. De fait, il s’avére que Nycteris thebaica et Hipposideros caffer fréquentent
essentiellement la facade atlantique marocaine, en particulier la plaine du Souss, comme
certains autres mammiféres qui constituent des relictes de faune tropicale: Crocidura
viaria, Xerus erythropus, Mastomys erythrolencus Mellivora capensis, etc.

La distribution de Pipistrellus rueppelli est sensiblement différente et plus complexe 2
interpréter: largement répandue en Afrique australe mais rare en Afrique de I'ouest, les
données marocaines s’ajoutent 2 deux mentions algériennes (Beni Abbes [Haymann et
Hrrr 1971] et Abadla [Gaisler et Kowarskr 1986] — localités distantes repectivement de 250
et 150 km d’Aoufouss), établissant existence d’un peuplement sur la frange septentrionale
du Sahara. Il reste A poursuivre les investigations pour préciser le statut de ces chauves-
souris et ainsi appréhender les caractéristiques de leurs populations qui semblent relic-
tuelles.
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Résumé -

Nycteris thebaica et Hipposideros caffer sont des chiroptéres d’origine africaine, fréquents au sud du
Sahara; au Maroc, ils n’ont été trouvés que le long de la cote atlantique. Pipistrellus rueppelli, capturé
dans la zone présaharienne (Tafilalt), est mentionné pour la premiére fois au Maroc. Les populations
de ces trois espéces peuvent étre considérées comme relictuelles.
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Zusammenfassung

Zum Vorkommen von drei seltenen Fledermausarten in Marokko:

Nycteris thebaica, Hipposideros caffer und Pipistrellus rueppelli

Das Vorkommen von drei seltenen Fledermausarten in Marokko wird diskutiert. Nycteris thebaica
und Hipposideros caffer stammen aus Afrika, siidlich der Sahara. In Marokko leben sie ausschliefflich
entlang der atlantischen Kiiste. Pipistrellus rueppelli konnte im Stidosten des Landes (Tafilalt) gefangen
und damit zum erstenmal in Marokko nachgewiesen werden. Bei allen drei Fledermausarten diirfte es
sich um Restpopulationen handeln.
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Abstract

Studied frequency and occurrence of twin-fight in the common marmoset (Callithrix jacchus). Twin-
fight is found in 32 of 39 groups and in 27 of 83 litters. 39 twins are heterosexual, 23 isosexual female
and 16 isosexual male. Twin-fights are most frequent in isosexual male (50 %) and female (46 %)
litters, least frequent in male-female twins (17 %). The age of the combatants at twin-fight is on the
average 188,5 days in mm-twins, 241,7 days in ff-twins and 237,1 days in mf-twins. Sibling
competition is observed during the whole interbirth-interval of the a-female. Five twin-fights show a
temporal relation to the first and second estrus post partum of the a-female. In 6 % of all twin-fights a
combatant has to be removed in order to prevent severe injuries. Sibling competition is observed in
groups of max. 10 members. A relatively high percentage of twin-fights (ca. 37 %) is noticed in very
small groups and in absence of group members of the opposite sex (parents excluded).

Introduction

Agonistic interactions between infantile/juvenile social living mammals are the exception
rather than the rule. The siblings of a given litter, for example Suidae, Canidae, Felidae or
Cricetidae often quarrell for the access to the nipples of their mother or for food, and also
during play sessions they may interact to some extent agonistically. However, all these
interactions do not cause injuries to their familiar social partner (see also SurcLiFre and
PooLe 1984). Poor management conditions (e.g. overcrowding, stimulus deprived
environment) often induces increased aggressiveness between littermates which may lead
to severe physical consequences, and even to the death of one or the other sibling (e.g.
cronism in piglets or hamsters).

All these dissociative interactions are characterized insofar as they are triggered by an
actual event, for example the access to food or mother’s nipples. Furthermore they do not
seem to have negative longterm effects on the relationship of the combatants. On the
contrary many authors have stressed the eminently associative character of the interactions
between infantile mammals (for a survey see FAGeEN 1981).

In the behavioural ontogeny of the marmosets however, we can observe a process
which does not seem to be promoted by an actual event — at least we could not detect it —
which exclusively involves dissociative behaviours, and which often ends in severe
physical, and possibly even psychic injuries in the 4-10 months old marmoset twins. This
twin-fight (SutcLirre 1980) or sibling competition (KLEIMAN 1979) is believed to deter-
mine the relative position of the twins in the hierarchy of the group.

According to SutcLiFre and PooLE (1984) the twin-fight has longterm consequences
on the hierarchical relationship of the siblings, that is, the dominance-subordination-
relationship between the twins will not be altered as long as the twins live together in their
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natal group. KrLemman (1977) does not believe that marmoset families are hierarchically
structured (compare however EppLE 1975; RoTHE 1975, 1979; STEVENSON and PooLE
1976). On the other hand KreiMaN (1979) refers to dominant and subordinate twins in
Leontopithecus rosalia rosalia.

In the present paper we give data on the occurrence, frequency and the relationship of
twin-fights to group size, sex ratio of the natal group, age at twin-fight, as well as the
incidence of twin-fights during the interbirth-interval of the a-female.

Material and methods

83 litters (5 hand- and fostermother-reared peers included, see Table 2) of 32 families of our Callithrix
jacchus colony could be analysed. In 39 litters the surviving siblings were bisexual, in 23 isosexual
female and in 16 isosexual male. The size of the groups (parents and offspring) varied from 4 to 18
members. The generation of the twins/peers was F 1 to F3F 5/F 3 (Table 1). The data were taken from
the diary of our primate laboratory, in which we record all important biological and behavioural
events which can be observed during the animals’ daily activity (6-18 h).

The groups were housed in cages or rooms of 1.0mx2.0mXx2.5m to 5.0m x 7.0m x3.0m in size,
each of them being equipped with free-swinging climbing frames, feeding boards and sleeping boxes.
The animals usually could not see each other, however occasionally there was some acoustic and
olfactory contact.

In addition to daylight artificial lighting was provided by neon tubes on a 12 hour cycle (6-18 h),
and the rooms were screened by venetian blinds from 5.00 p.m. to 7.00 a.m. A constant temperature
of 26 °C and a humidity of 70 % was maintained by means of an air conditioner. The animals were fed
twice daily.

Most of the twin-fights (TF) were not observed directly, that is, we do not know the initiator and
the special circumstances which triggered the sibling competition. From the numerous small wounds,
which could be detected in the face and in other parts of the twins” bodies as well as from their
aggressive interactions it was rather easy to infer, that TF had taken place. We cannot exclude,
however, that we have overlooked one or the other TF, especially those which did not cause injuries
or which were not accompanied by detectable aggressive interactions between the combatants.

Results

TF were noticed in 22 of the 32 groups (68.68 %) and in 27 of the 83 litters (32.5 %)
(Table 2). In 3 groups we observed 2, in one group 3 TF (see also KLEmvan 1979 for
Leontopithecus rosalia rosalia).

Most frequent TF occurred in isosexual male litters (= mm-litters) (n = 9, 50.0 %).
Isosexual female twins (= ff-litters) (n = 24) had also a high rate of TF (n = 11, 46 %),
whereas male-female twins (mf-litters) (n = 41) had significantly lower TF-ratios (n = 7,
17 %). According to these data TF was observed in about one third of all litters. From
these data we can conclude that TF is not a regular event in the ontogeny of the common
marmoset infants/juveniles.

In 5 TF the loser was so severely attacked and injured by its sibling that he has to be
removed from its family, one of them died 4 days following the TF (see also KLEmmAN 1979
for Leontopithecus rosalia rosalia).

In our C. jacchus colony TF was observed when the combatants were 4 to 10 months
old. The maximum TF-age is rather identical in the three twin-constellations (see also
Sutcrirre and PooLE 1984). The age of the combatants at TF was lowest in mm-twins (on
the average 188.5 days, range 112-278 days). In ff-twins we find the highest TF-age (on the
average 241.7 days, range 167-314 days), closely followed by mf-litters (on the average
237.1 days, range 209-314 days) (Table 3). The low TF-age of the mm-twins is mainly due
to 2 TF which were observed when the combatants were only 4 months old.

As is demonstrated in the Figure TF are distributed over the whole interval between 2
births by the a-female of the group. The peak however lies in the first half (= 50-80 days)
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Table 3. Age of twins at twin-fight (in days)

twin constellation mean range

mf 237.1 209-314
ff 241.7 167-314
mm 188.5 112-278

Table 4. Relationship of mm-TF-frequency to sex ratio of the family; parents and following litter
are excluded

m/f 0 1 2 3 4 5 6 7 8 9 10
1

2 TEX E (T)

3 X T Ta T

4 T X
5 Eb

6 X X

7

8 X

9 2X

T = twin-fight; E = twin-fight related expulsion/removal; X = no twin-fight; () = twin-fight
uncertain; a = reared by foster mother; b = handreared

Table 5. Relationship of ff-twin-fight-frequency to sex ratio of the family
(See legend of Table 4)

m/f 1 2 3 4 5 6 7 8 9 10 11
0 7TEX 2X X
1 X TX
2
3 Eb X X X
4 2X X
5
6
7
8 X

Table 6. Relationship of mf-twin-fight frequency to sex ratio of the family
See also legend of Table 4

m/f 0 1 2 3 4 5 6 7 8

2T8X 3X X
2T X Xa 2TX

2X X X
X Xb

CONOU W= O
be
e
'I,;‘<><><
>

>
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1 1 [

31-40 1-20 0-10 21-30 41-50 61-70 81-90 101110 121430
41-50 21-30 0-10 11-20 31-40 51-60 71-80 91-100 111120
days preceding days following
birth birth

Incidence of TF in relation to preceding/following birth in the family group. n = frequency of TF;
——— TF uncertain

of the a-female’s pregnancy. The TF in the three twin-constellations are rather similar
distributed over the interbirth-interval. Five TF however showed a temporal relation to the
first and second estrus post partum of the «a-female (days 11-37), the twins being 167 to
314 days old at that time.

TF which required the removal of a combatant occurred only in isosexual litters [n = 5;
3 twins, 2 handreared peers (male and female)]. If we exclude the handreared peers, then
12.5 % of all expulsions/removals of a group member followed a TF, and in only 6 % of
all TF (n = 83) we had to remove a sibling in order to prevent severe injuries or even the
death of the inferior twin.

Six from 9 TF of mm-twins and -peers were observed when the sex ratio of the group
was in favour of males, 2 when the sex ratio was balanced, and only 1 when the females
were in surplus. TF independent expulsions of group members could only be noticed when
males were in surplus (see Table 4).

We obtain the same results for ff-siblings. Ten of 11 TF were seen when the sex ratio
was in favour of females, only 1 when the group had a balanced sex ratio. Most of the TF
were observed in groups with 6 to 10 members. It must be stressed however, that we did
not see any TF in groups with extremely unbalanced sex ratio. Wether this depends on the
unbalanced sex ratio or on the group size or on both, cannot be answered (see Table 5).

TF in mf-siblings could nearly exclusively be observed in groups with rather balanced
sex ratio and with less than 10 group members (see Table 6).

In summing up we get the following results. In our C. jacchus colony we observed TF
in groups of max. 10 group members. A relatively high percentage (approx. 37 %, n = 10,
8 in {ff-twins) of TF was noticed in very small groups and in the absence of group members

Table 7. Relationship of twin-fight frequency to sex ratio of the family
Summary of Table 4-6

m/f 0 1 2 3 4 5 6 7 8 9 10 11
0 7TEX 2X X
1 2T8X T4X TX X
2 TEX 2T TEX X 2TX X
3 X T2X T TEX 2X X X X
4 X T 3X 3X X
5 X E X X X
6 2X X
7
8 X X X X
9 X 2X X X
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of the opposite sex (parents excluded). In that situation TF often led to the removal of a
combatant. Between these two extreme situations it seems to give a stable group size with
neither TF nor expulsions/removals (see Table 7).

Discussion

According to the data of our C. jacchus colony sibling competition is not a regular event in
the relationship between young common marmosets. Even if we assume that many TF
could not be observed, there still remained a large number of litters in which TF did not
occur. The infants of wildcaught parents showed the least TF. With increasing number of
generation the frequency of TF rises, but not continuously. It might be, however, that
with increasing length of the existence of the colony in our laboratory a better monitoring
of the animals was realized so that more TF could be detected compared to the first years of
colony existence.

Surcrirre and PooLrEe (1984) argue that TF have a longterm effect of the relative
hierarchy between the combatants. We cannot confirm this view, since TF are not
seldomly repeated and the rank position may be changed (see also K&niG, in prep.;
Kremvan 1979 for Leontopithecus rosalia rosalia). TF-related expulsions are rather seldom.
Since the age at TF is relatively low (see also SutcLirre and PooLe 1984; KLEmvan 1979
for Leontopithecus [10-12 months]; WOLTERS, pers. communication for Saguinus oedipus
oedipus [8—12 months]), this means, that the animals are far from being adult (see ABBOTT
and HEARN 1978) it seems biologically meaningful to prevent expulsions in order not to
reduce too drastically life expectancy and/or reproductive success of the infantile/juvenile
loser. According to SutcrLirre and PooLE (1984) TF must take place at an age when the
permanent dentition has not yet developed to avoid dangerous injuries. In most TF which
were noticed in our colony only minor wounds indeed occurred, but in some TF also
severe injuries could be observed in both combatants (see also Kremman 1979 for
Leontopithecus rosalia rosalia). As yet we have no idea on the psychic effects/consequences
of TF which might also be, even more important, than any physical wound.

Most remarkable is the sudden appearance — at least for the human observer — of TF.
The initiating event was not observed in most cases. SUTCLIFFE and POOLE (1984) believe
that the increase of intolerant behaviour of older group members towards the twins could
stimulate the siblings to TF. KLEmMAN (1979) mentions as possible releaser for TF in
Leontopithecus rosalia rosalia the first transfer of the youngest family members (= 2 weeks
old) from the mother to the father. For both assumptions we do not have any indication
from C. jacchus. Without further information on the initiating event it is somewhat
difficult to understand that aggressiveness toward the twins should trigger more or less
suddenly aggressiveness between them. We urgently need more data on this aspect.

According to AsorT (1978) C. jacchus already show from the sixth month of age
considerable changes in the estradiol (female) and testosterone (male) levels. These data fit
relatively well to the TF-age. Therefore it might not be unrealistic to assume that the
endocrine status of the twins could influence, and may be the primary cause for TE. If this
is the case then TF would be a regular event in the development of common marmosets and
we had overlooked a considerable number of TF in our colony. It may be, however, that
many TF proceed less spectacularly, i.e. in a strong ritualized, non-fighting manner, so
that they are hardly to detect.

Our data show that TF are influenced by the size and the sex ratio of the family. It is
most striking, that TF very often occur in small groups, that is in groups in which besides
the parents no other or only very few adult members live. According to our observations
these groups are only scarcely hierarchically structured. The probability to collide with an
adult brother or sister is essentially lower in small than in large groups in which TF



